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Remedial Design & Remedial Action Work Plan 
Segment 2B – Part 1 Sediment Removal 



Segment 2B – Part 2 Canal Re-Route Construction 
Northwest Oil Drain Canal 



Salt Lake City, Utah 
 



1 INTRODUCTION 
 
This Remedial Design & Remedial Action Work Plan (RD/RA Work Plan) was prepared 
by Dalton, Olmsted & Fuglevand, Inc. (DOF) and EarthFax Engineering, Inc. (EarthFax) 
for the Northwest Oil Drain (NWOD) Working Group (Working Group) to address 
removal of hydrocarbon-impacted sediment from Segment 2B – Part 1 and construction 
of a canal re-route around Segment 2B - Part 2 of the NWOD Canal in Salt Lake City, 
Utah.  This work is being performed as required by an Administrative Order on Consent 
with Region 8 of the U.S. Environmental Protection Agency (EPA), Docket No. 
CERCLA-08-2003-0014, July 9, 2003 (AOC).  The Working Group is comprised of Salt 
Lake City Corporation (City), Chevron U.S.A. (Chevron), and BP Products North 
America, Inc. (BP).   
 
Removal of sediment from Segment 2B – Part 1 will take place along approximately 
1,400 lineal feet of the canal beginning at the upstream end of Segment 2B and will 
utilize the same “bypass and excavate” methodology successfully used in upstream 
Segments 1 and 2A (see Figure 1-1) .   
 
Concurrent with Segment 2B - Part 1 sediment removal, a new canal approximately 
3,500 feet in length will also be constructed beginning at the upstream end of Segment 
2B Part 2.  This “re-route” of the canal will permanently re-locate the canal around 
Segment 2B – Part 2 (Figure 1-2).  The starting point of the re-route will pass through a 
50-75 ft. wide zone that contains hydrocarbon-impacted sand lenses (near STA 1086 of 
the existing canal).  The re-route project will excavate the impacted sand lens within the 
new canal alignment and will construct slurry walls along the banks of the canal in this 
zone to isolate the impacted sand lens from the waters of the existing and newly 
constructed canal.   Additional discussion of the background and basis for this approach 
is included in subsequent sections of this report.      
 
This plan addresses unique site constraints present in Segment 2B and incorporates 
refinements in the sediment removal approach based on lessons learned during r the 
recent (2011 and 2012) removal of sediment from upstream Segments 1 and 2A of the 
canal.  A Sampling and Analysis Plan (SAP) Quality Assurance Project Plan (QAPP) 
(SAP/QAPP) for the work discussed within this plan is included as Appendix A .   
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Following completion of Segment 2B – Part 1 sediment removal and construction of the 
re-route around Segment 2B – Part 2, sediment will be removed from within the 
abandoned portion of the canal within Segment 2B – Part 2.  This remedial action, 
referred to as the “Segment 2B – Part 2 Sediment Removal” will be addressed under its 
own RD/RA Work Plan to be prepared at a later date.    
 
The protocols for evaluating and removing impacted native soil beneath the sediment in 
the canal are presented in the SAP/QAPP.  In the event that hydrocarbon impacted 
material (exceeds the 100/300 performance standards as defined in Section 3.4 of the 
SAP/QAPP, Appendix A) is not removed from the canal bottom or sidewalls during the 
Segment 2B – Part 1 Sediment Removal (see Section 3), then the Working Group will 
prepare and submit a workplan to EPA within six months of the pre-final inspection date 
(as established by Section 4.3 of the SAP/QAPP, Appendix A) of the Segment 2B – Part 
1 Sediment Removal, outlining the Working Group’s proposed approach to dealing with 
the material.           
 
Within this report the word “sediment” refers to the hydrocarbon-impacted very soft 
brown to black sediment located above the stiffer native clay/silt/sand layer that remains 
in the NWOD Canal following completion of the 2004 to 2006 removal action.  The work 
targets the removal of both the sediment and the native soil immediately below the soft 
brown to black sediment that is impacted from hydrocarbons associated with the 
sediment.   



1.1 Background 
 
The NWOD Canal was originally constructed in the 1920s by Salt Lake City to discharge 
water from the city to the Great Salt Lake.  Through the years the canal system has been 
modified and realigned to its present configuration and location.  The open section of 
canal currently begins in the vicinity of the Rose Park neighborhood of Salt Lake City 
and flows north to Farmington Bay before discharging into the Great Salt Lake.  The 
NWOD Canal is critical City infrastructure providing drainage services and receiving 
treated wastewater from Salt Lake City’s Wastewater Reclamation Facility (WRF). 
 
During the 1990s, removal of sediment from the canal for flood control purposes was 
deferred due to sediment characterization studies that showed nonhazardous hydrocarbon 
impacts.  In 1998, EPA conducted field investigations to characterize various components 
of the NWOD Canal system.  EPA presented the results of the study to a group of private 
industries and municipalities, which subsequently led some of these parties to organize as 
the NWOD Working Group (Working Group).  The Working Group agreed to remove 
the accumulated sediment in the canal and executed an AOC with EPA in January 2004 
to perform this work. 
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The canal section being addressed under the AOC by the Working Group is 
approximately 2.9 miles long extending from Boy Scout Drive in Salt Lake City to the 
canal confluence with the “City Drain” in North Salt Lake.  The canal width varies 
between 20-30 feet at the water surface, with a flow depth between 3 and 10 feet 
depending on the season and the location along the length of the canal.  The flow rates in 
the subject canal section are highly variable depending on storm events and treated 
discharges from industries and the WRF.  The flows downstream of the WRF are 
estimated to range between 50 and 100 cubic feet per second (cfs), but can be higher 
during extreme storm events. 
 
The NWOD Canal is subdivided into segments based on physical site characteristics.  
The description of the segments and the design canal stationing used for figures and 
tables generated for this Work Plan are presented in Table 1-1 and shown on Figures 1-1b 
and 1-1c. 
 



Table 1-1. NWOD Canal Segments and Design Stationing 
Segment Canal Station Description



1 1002+00 to 1038+00 Start of NWOD Canal to SLC Lift Station 
2A 1038+00 to 1073+85 SLC Lift Station to Davis County Line 



2B – Part 1 1073+85 to 1087+50 Davis County Line to near the canal re-route diversion 
2B – Part 2 1087+50 to 1111+00 Near the canal re-route diversion to Chevron Bridge 



3 1111+00 to 1152+50 Chevron Bridge to City Drain 



 
The design stationing used for this Work Plan was established based on a 2010 land 
survey.  The head of the canal was designated as design STA 1002+00.   
 
The canal stationing used for studies prior to and immediately after the 2004-2006 
removal action, as well as for the 2004-2006 removal action was established by Stantec 
in 2001 (Stantec stationing) with the head of the canal designated at approximately STA 
2+00.  The Stantec station can roughly be converted to the design stationing by adding 
1,000 to the Stantec stationing.  For example Stantec station 5+00 is roughly equivalent 
to design stationing 1005+00. However the reported Stantec stations can be off by as 
much as 100 feet because they were established without the benefit of a complete land 
survey.       
 
During 2004 to 2006, the Working Group retained Compass Environmental, Inc. (now 
WRS Compass) to perform the sediment removal action within the NWOD Canal 
pursuant to the AOC and the associated Statement of Work (SOW).  The methods 
selected by WRS Compass for sediment removal included a combination of excavation 
and hydraulic dredging with discharge of the dredged slurry into Geotubes® (geotextile 
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bags) for temporary containment and dewatering.  The oily sediments were subsequently 
excavated from the geotextile bags, transported by truck, and blended for beneficial use 
as road-base material by Pacific West.  A total of 57,291 cubic yards (cy) (74,951 tons) 
of sediment was reported to be removed during this bulk removal process.   
 
Analysis conducted by the Working Group following the 2004-2006 removal action 
(EarthFax Probing Reports) showed the presence of sediment at varying thicknesses 
along the canal bottom (from a few inches to 4 feet in thickness).   
 
In 2011 the Working Group reached agreement with EPA to complete additional removal 
of sediment in the NWOD Canal disclosed by the EarthFax Probing Reports, starting 
with Segment 1.  The Segments 1 and 2A removals were completed between August and 
December 2011 and 2012 respectively, shipping an estimated 22,000 tons from Segment 
1 and 25,000 tons from Segment 2A of excavated material to Pacific West for recycling.   
The sediment removal actions from Segments 1 and 2A consisted of draining the canal in 
sections through a dike and bypass pump system, removal of the hydrocarbon impacted 
sediment with long-reach excavators working from the bank of the canal, processing of 
the excavated material at a sediment processing area (SPA-1) located at the head of 
Segment 1, and off-site transportation of the excavated material for recycling at Pacific 
West. Excavated material for both segments consisted primarily of hydrocarbon-impacted 
sediment but also included limited over excavation of native soils in the canal’s bottom as 
required to meet cleanup standards.  Soils excavated from the canal’s banks are also 
included in these totals; throughout most of Segments 1 and 2A it was necessary to 
flatten over-steepened (nearly vertical) portions of the canal’s banks to a more-stable 
configuration (approximately 45 degrees) in order to maintain slope stability both during 
and following remediationi.      



1.2 Segment 2B Approach 
 
Segment 2B of the canal presents unique design constraints and implementation 
challenges that warrant some modification to the typical bypass and excavate 
methodology utilized in upstream segments.  These constraints/concerns are discussed in 
detail in a report prepared by DOF and EarthFax (2013) titled, Northwest Oil Drain 
Canal Segment 2B Remedial Approach and are summarized below: 



 Slope Stability.  Slope stability analyses performed specific to Segment 2B and 
slope failures experienced during remediation of upstream canal segments 
indicate the potential for adverse slope movements within Segment 2B.  These 



                                                 
i See Section 3.4 of the SAP/QAPP for details on the protocols to investigate and remove impacted native soil 
underneath the sediment.  Corrective actions regarding canal integrity are discussed in Section 3.3.7 of the Work Plan. 
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slope movements are of specific concern adjacent to the existing LWMA landfill 
cell and airport products pipeline span within Segment 2B Part 2 (see Figure 1-2). 



 Oily Dump Wedge.  An area with free-phase hydrocarbons and hydrocarbon-
impacted soils and groundwater external to the canal is present adjacent to the 
canal with Segment 2B Part 2 (see Figure 1-2).  This difficult-to-access area, 
known as the, “Oily Dump Wedge,” is located along the NWOD Canal’s eastern 
bank between the canal and the LWMA landfill cell.  The Oily Dump Wedge will 
be addressed by Chevron in conjunction with sediment removal in order to avoid 
re-contamination of canal surface waters and sediment.    



 Adjacent Work.  Beginning in the summer of 2013, the Chevron Refinery will 
begin construction of a new campus to relocate all non-process-essential 
personnel outside of potential blast zones associated with the refinery’s process 
units.  This project will occupy approximately 20 acres on both sides of the canal 
at the northern end of Segment 2B (Figure 1-2) and will utilize similar haul routes 
and staging areas as those used for Segment 2B remediation.  Without proper 
coordination there exists the potential for construction interferences between the 
various projects and their contractors.   



In order to address the design constraints discussed above, the approach summarized 
below and illustrated in Figure 1-2 has been adopted for remediation of Segment 2B in 
cooperation with regulatory agenciesii:     



1. Divide Segment 2B into two parts (Segment 2B - Part 1 and Segment 2B - Part 2).  
2. Under a Working Group contract, remove sediment from Segment 2B Part 1 in 



the fall of 2013 using the conventional bypass and excavate methodology 
successfully utilized upstream. 



3. Concurrent with the Working Group’s sediment removal in Segment 2B – Part 1 
and under a Chevron contract, permanently re-route the canal around Segment 2B 
Part 2iii.    



4. Under a Working Group contract, remove sediment and then backfill  Segment 
2B Part 2 (the abandoned channel) in 2014.      



5. Implement remedial actions at the Oily Dump Wedge source in cooperation with 
the Utah Division of Solid and Hazardous Waste (UDSHW).  Chevron will work 



                                                 
ii Steps 1 through 4 are actions to be completed under the AOC.  Step 5 is not part of the AOC. 
iii Re-routing of the canal was addressed as Alternative #4 in the NWOD Engineering Evaluation and Cost 
Analysis (EE/CA) (NWOD Working Group, 2003).  Re-routing was found to be effective, meeting ARARs 
and Remedial Objectives, and was considered less implementable because of landowner constraints that do 
not apply in this case because the Segment 2B re-route land is owned by Chevron.    
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with UDSHW to select a feasible alternative to mitigate the Oily Dump Wedge by 
the end of 2013.  Although portions of this remedial action may take place 
concurrent with Working Group sediment removal activities within Segment 2B - 
Part 2, remediation of the Oily Dump Wedge at its source will be performed 
exclusively by Chevron and is not considered part of the Working Group 
sediment removal project under the AOC.       
  



The Segment 2B – Part 1 sediment removal and the Segment 2B – Part 2 canal re-route 
construction are both included in this RD/RA work plan and are further described below.  
As discussed above, a subsequent RD/RA work plan will be prepared exclusively for the 
Segment 2B - Part 2 sediment removal project at a later date.   



 Part 1 Sediment Removal.  Sediment removal from Part 1 of Segment 2B will 
take place in the area upstream of the re-route diversion point between stations 
1073+85 and 1087+50 at the southern end of Segment 2B.  The remediation in 
this stretch is scheduled to begin in the fall of 2013 in concurrence with canal re-
route construction.  Sediment will be removed by bypassing and draining the 
canal using conventional diversion dams and bypass pumps.  Slope stability issues 
will be addressed through the use of gravel buttresses and slope flattening as 
necessary to maintain slope stability both during construction and to provide for 
improved stability over the long term.  Following completion of the re-route and 
Segment 2B Part 1 sediment removal, the canal’s flow will be diverted into the re-
route alignment by the Spring of 2014, thus isolating the canal from all sediment 
within Segment 2B and the Oily Dump wedge.  
 



 Canal Re-Route.  Construction of the canal re-route will take place between 
project stations 1085+00 and 1112+50, re-locating the canal into Chevron’s west 
field, approximately 850 feet west of its current location.  This task is targeted to 
begin in mid- to late summer 2013 and will include construction/improvement of 
haul routes and box culverts associated with the re-route.  Clean soils excavated to 
construct the re-route channel will be stockpiled adjacent to the existing canal for 
use to immediately backfill the canal following Part 2 sediment removal.  The 
work will also require that the airport products pipeline be lowered below the new 
canal. 
 
The canal re-route will result in a net-loss of wetlands (approximately 6 acres).  
The acreages of permanent impacts included all of the area of the levees, 
intermediate bench between the levees and canal, slopes of the canal, and the 
water.  The acreage of each wetland type was calculated in Auto CAD based on 
the detailed configuration of the new canal as shown in the construction plans and 
based on a recent topographic survey.   
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The wetlands loss will be mitigated in accordance with the substantive 
requirements of applicable regulations, through the purchase of wetlands from an 
off-site wetlands “bank.”  This mitigation is discussed in further detail in Chapter 
4 and Appendix B of this report. 



The Segment 2B approach addresses the design constraints/concerns discussed above by 
accomplishing the following: 



 Slope Stability.  Slope stability concerns are highest in Segment 2B Part 2 where 
a slope failure could threaten the integrity of the LWMA landfill cell or the 
airport products pipeline span (see Figure 1-2).  The proposed approach allows 
Segment 2B Part 2 to be backfilled immediately following sediment removal, 
thus reducing slope stability risks associated with remediation within this 
segment.  This backfill concept is illustrated in Figure 1-3. 



 Oily Dump Wedge.  The planned approach permanently re-locates the NWOD 
canal and places approximately 850 feet of land buffer between the Oily Dump 
Wedge and the re-routed canal.  This effectively isolates the canal surface waters 
and sediment from the Oily Dump Wedge and provides a reasonable time frame 
and improved access for Chevron to remediate the Oily Dump Wedge without 
delaying progress of the Working Group’s sediment removal.  Chevron will work 
with UDSHW to select a feasible alternative to mitigate the Oily Dump Wedge 
by the end of 2013. 



  Adjacent Work.  The potential for contractor interferences are reduced by 
allowing the sediment removal and re-route components of work to be performed 
before the Chevron Refinery’s campus construction is substantially complete.  
However, there are still several aspects of overlap and the Working Group 
sediment removal and Chevron re-route projects will both coordinate closely with 
the Chevron Refinery’s campus project.    



1.3 Report Organization 
 
The RD/RA Work Plan is organized into the following sections: 



 Section 2 Summary of Sediment, Soil, and Groundwater Data   
 Section 3 Segment 2B – Part 1 Sediment Removal Action 
 Section 4 Segment 2B – Part 2 Re-Route Construction 
 Section 5 Work to be Performed 
 Section 6 Schedule 
 Section 7 References   
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2 SUMMARY OF SEDIMENT, SOIL, & GROUNDWATER DATA 



2.1 Historic Sediment Data 
 
The Technology Evaluation Report (DOF 2010) provides a description of sediment data 
collected before and shortly after the 2004-2006 sediment removal action for the NWOD 
Canal, based on information presented in the following project documents: 
 
Sediment/Soil Chemistry 
 



 Stantec Consulting Inc. (Stantec), 2001.  Northwest Oil Drain Site 
Characterization Technical Memorandum.  July 10, 2001. 



 Environmental Resources Management (ERM) 2007.  Sediment Removal Action 
Northwest Oil Drain Project, Segments 1, 2 and 3, Salt Lake City, Utah, July 10, 
2007 



 Chevron Energy Technology Company (Chevron) 2008.  Letter to the NWOD 
Working Group regarding ecological risk evaluation on sediment samples from 
the canal.  July 16, 2008. 



 
Post Dredging Sediment Thickness 
 



 EarthFax Engineering Inc. (EarthFax), 2008a.  Northwest Oil Drain Canal, Salt 
Lake City, Utah, Canal Bottom Sediment Profiling Project Between Stations 
61+23 and 100+23 Summary Report, August 26, 2008. 



 EarthFax Engineering Inc. (EarthFax), 2008b.  Northwest Oil Drain Canal, Salt 
Lake City, Utah, Canal Bottom Sediment Profiling Project at Supplemental 
Locations Summary Report, October 7, 2008. 



 EarthFax Engineering Inc. (EarthFax), 2009.  Northwest Oil Drain Canal, Salt 
Lake City, Utah, Canal Bottom Sediment Profiling Project Between Stations 3+00 
and 61+00 South and 100+00 and 151+00 North Summary Report January 13, 
2009. 
 



The following is an overview of those data.  The Technology Evaluation Report and the 
associated documents should be reviewed for a more detailed description of the sediment 
characterization in the NWOD Canal.     
 
The sediment present in the canal in 2001 was described as primarily black silt or sludge 
with occasional hydrocarbon odors, with hydrocarbon concentrations in Segments 1 and 
2 generally summarized in Table 2-1 (Stantec 2001). 
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Table 2-1.  Summary of Stantec 2001 Hydrocarbon Analyses of NWOD Canal Sediment 



In Segments 1 and 2 (South of Redwood Road) 
Analysis Range of Results 



TPH-GRO <100 to 2,780 mg/kg 
TPH-DRO 576 to 21,500 mg/kg 



Oil and Grease 635 to 30,600 mg/kg 
 
Stantec reported that the sediment samples did not exhibit RCRA hazardous 
characteristics when analyzed for reactivity, corrosivity, ignitability and toxicity. 
 
Following the 2004-2006 sediment removal action, eighteen 0-6-inch surface sediment 
samples (3 each from six stations) were collected by ERM from the NWOD canal during 
March 2008 to evaluate the two confirmation sample stations (Stantec STA 21+36 in 
Segment 1and STA 81+39 in Segment 2B) that exceeded recommended cleanup levels.  
Samples were collected 250 feet upstream and downstream of the target stations.  Three 
samples were collected along a perpendicular transect at each station and separately 
analyzed (18 samples from six stations).  The reported TPH-DRO and Oil and Grease 
results are summarized in Table 2-2.     



 
Table 2-2.  Surface Sediment Samples, 2008 (ERM 2008) 
Sample Location                  
Stantec Station 



TPH-DRO 
(mg/kg) 



Oil & Grease 
 (mg/kg) 



SEGMENT 1   
21+36, original sample 150 <150 



18+86 A, re-test 250’ upstream 2,800 4,600 
23+86 A, re-test 250’ downstream 480 870 



SEGMENT 2B   
81+39, original sample 200 340 



78+89 A, re-test 250’ upstream 13,000 18,000 
83+89 A, re-test 250’ downstream 230 <70 



 
Sediment probing was performed by EarthFax in 2008 and 2009 (EarthFax 2008a, 
EarthFax 2008b, EarthFax 2009) to determine the thickness of sediment remaining within 
the canal following the 2004-2006 removal action. 
 
Figures 2-1a, 2-1b, and 2-1c present a plan view of the estimated sediment thickness 
within Segment 2B of the canal by the following ranges: 0.5 feet or less of sediment 
(shaded white); 0.5 to 1.0 ft. of sediment (shaded light blue); 1.0 to 1.5 ft. of sediment 
(shaded dark blue); 1.5 ft. to 3.0 ft. of sediment (shaded yellow); and over 3 ft. of 
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sediment (shaded red) based on the probe data.  The maps were generated by contouring 
the sediment thickness from probing data points, using the 2010 survey northing and 
easting coordinates.  The figure shows that the majority of the Segment 2B – Part 1 
contains less than 0.5 feet sediment, intermixed with lesser areas of more than 0.5 feet of 
sediment.  



2.2 Design Phase Sediment and Bank Characterization 



2.2.1 Sediment Characterization 
Sediment sampling was conducted in Segments 2 and 3 of the NWOD Canal during July 
of 2011 by Science and Engineering and the Environment, LLC (SEE) and DOF with 
support from EarthFax Engineering, Inc. (EarthFax) and Marine Sampling Services 
(MSS).  The purpose of the sampling was to evaluate the sediment chemical 
concentrations with respect to the EPA-approved cleanup levels (100 mg/kg TPH-DRO 
and 300 mg/kg Oil and Grease, collectively referenced as 100/300).  The sampling 
program is more fully described in the report titled Sediment Characterization Study, 
Segments 2 and 3, Northwest Oil Drain Canal, Salt Lake City, UT (Science and 
Engineering for the Environment, LLC, March 2012). 
 
Sediment cores were completed roughly every 500 feet along the length of the canal 
targeting the thicker deposits of sediment as indicated by the EarthFax probing data.  The 
entire length of the soft sediment collected in the core (A Layer) was subsampled for 
laboratory analysis of TPH-DRO and O&G.  The Segment 2B results are summarized in 
Table 2-3 and presented on Figures 2-2a and 2-2b. 
 



Table 2-3.  Segment 2B Sediment Data, 2011 
Sample Chemical Results (mg/kg) 
Station TPH-



DRO 
O & G 



Part 1   
1070 4,140 10,900 
1074 1,070 783 
1084 47,220 42,900 
Part 2   
1089 2,060 953 
1094 55,500 68,400 
1099 59,300 18,300 
1105 20,600 21,000 
1110 5,310 6,000 
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2.2.2 2011 Environmental Borings Design Study 
 
Bank sampling to check for the presence of hydrocarbons in the soil and groundwater 
adjacent to Segments 2 and 3 of the canal was conducted by EarthFax during August and 
September of 2011 at the stations shown on the attached Figure 2-3 (EarthFax 2012a).  
The borings were advanced using a direct-push drill rig with continuous sampling using 
PVC liners. Each boring extended to a depth of approximately 5 to 10 feet below the base 
of the canal.  Soil samples were taken from the soil cores for laboratory analyses of TPH-
GRO, TPH-DRO, Oil & Grease, a project specific list of VOCs, and moisture content.  
Two samples were typically taken from each boring: one centered about the canal/first 
groundwater level and a second centered about the base of the canal.    
 
Each boring was completed as a 1-inch diameter PVC monitoring well to allow for an 
evaluation of groundwater levels and quality.  The wells were screened across a 10-foot 
interval beginning approximately 1 foot above the groundwater interface and were 
installed in both banks at each boring station.  In addition to the 1-inch diameter 
monitoring wells, ¾-inch diameter piezometers with were installed at select locations to a 
deeper depth (typically 5 to 10 feet below the base of the canal) in order to quantify the 
vertical hydraulic gradient at each boring station.  These were installed near the 1-inch 
diameter monitoring wells and are screened across a 2.5-foot interval with pre-packed 
stainless steel screens.  
 
Two separate groundwater samples were collected at each boring location: a grab sample 
of the first groundwater encountered (First Water) during drilling of the boring as well as 
a sample taken from the completed 1-inch diameter monitoring wells (Well Sample).  
The First Water samples were taken after advancing the boring approximately 2.5 feet 
into the first groundwater and using a peristaltic pump to sample the groundwater.  
Bailers were not used for this sampling due to the inherent complications of bailer 
sampling in an open hole with a high sediment load.  The Well Samples were taken using 
new disposable polyethylene bailers dedicated to each well after purging at least five well 
casing volumes from the well with a peristaltic pump.      



2.2.2.1 Segment	2B	Bank	Sampling	Results	
 
Within Segment 2B, borings were advanced on each bank of the canal at stations 
1089+50, 1096+25, and 1100+75, all of which are located within Part 2.  The results 
from this investigation are summarized below. 
 
The Segment 2B soil borings encountered alternating layers of soft/loose lean clay, silt, 
sand, and sand/silt mixtures, with the sand layers most prominent near the base of the 
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canal.  Noted field observations of visible hydrocarbons or hydrocarbon odors within 
these borings were as follows: 
 



 1089+50 West (adjacent to Chevron’s Pond 3).  A hydrocarbon odor was 
observed in soils from 6 to 12 feet below the ground surface (canal bottom is at 
15 feet below the ground surface in this location).  The First Water groundwater 
sample from this boring also had a noticeable hydrocarbon odor and the Well 
Sample contained free-phase hydrocarbons on the purge water.   



 1100+75 West (across from the Oily Dump Wedge).  A hydrocarbon odor was 
observed in soils from 11 to 12 feet below the ground surface (canal bottom is at 
14 feet below the ground surface at this location).  



 1100+75 East (within the Oily Dump Wedge).  A distinct hydrocarbon odor 
was observed from 4.5 to 22 feet below the ground surface.  A brown, free-phase 
hydrocarbon was also noted from 7 to 8 feet below the ground surface.  The 
canal bottom is approximately 12 feet below the ground surface at this boring 
location.  Both the First Water and Well Sample groundwater samples contained 
free-phase hydrocarbons at this boring location.   



 
The maximum detected soil concentrations at each Segment 2B boring station are 
summarized on Table 2-4.  The maximum detected groundwater concentrations from 
each Segment 2B boring station’s well sample (not including First Water) are 
summarized in Table 2-5.  The Segments 2 and 3 Environmental Borings Design Study 
report (EarthFax 2012a) presents all of the analytical results and logs of the borings.  The 
laboratory results for Oil and Grease and TPH-DRO from the 2011 environmental 
borings are also presented on canal cross sections included as Figures 2-4a through 2-4c.  
These cross sections were compiled at each boring station based on soil types 
encountered in the borings, a survey of the canal banks, existing canal probing data, and a 
survey of water levels performed on December 23, 2011.  
 
As shown in these tables and figures, hydrocarbon compounds are present above the 
presented screening levels at each of the boring stations discussed above.  Hydrocarbons 
encountered in the eastern bank at STA 1100+75 are undoubtedly associated with the 
Oily Dump Wedge; however, the source of hydrocarbons encountered at the other boring 
stations (1089+50 and 1096+25) is unclear.  Regardless of the hydrocarbon source, all of 
boring stations presented above are located within Segment 2B Part 2 which is to be 
isolated from the surface waters of the canal through construction of the permanent canal 
re-route (see Figure 1-2).   
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Table 2-4.  Maximum Detected Soil Concentrations in Segment 2B Borings  



Detected Compound 
Concentration by Station  (mg/kg) Screening 



Levels (mg/kg) 
Source 



1089+50 1096+25 1100+75 
Oil & Grease 468 16,700 300 (1) 
TPH-DRO 5,290 141 17,400 100 (1) 
TPH-GRO  0.58    7.8 150 (2) 
Acetone 0.081 0.032 0.017 630,000 (3) 
2-Butanone 0.012     200,000 (3) 
n-Butylbenzene 0.001 51,000 (3) 
Carbon Disulfide 0.01 0.005 0.058 3,700 (3) 
Methylene Chloride 0.026 0.023  0.007 53 (3) 
Naphthalene 0.78 18 (3) 
n-Propylbenzene 0.001 21,000 (3) 
1,2,4-Trimethylbenzene 0.003 0.070 260 (3) 
1,3,5-Trimethylbenzene 0.003 10,000 (3) 
m+p Xylene 0.001  2,500 (3) 



Sources: 
(1)  Established cleanup criteria for sediment removal confirmation sampling, NWOD SAP/QAPP 



(2)  Underground Storage Tank Initial Screening Levels (UDEQ 2005)  



(3)  Regional Screening Level Summary Table - Industrial Soil (EPA 2011)



 
 



Table 2-5.  Maximum Detected Groundwater Concentrations in Segment 2B Wells 



Detected Compound 
Concentration by Station  (µg/L) Screening 



Levels (µg/L) 
Source 



1089+50 1096+25 1100+75 
Oil & Grease 59,400 3,400 24,900 10,000 (1) 
TPH-DRO 74,000 2,500 44,000 1,000 (1) 
TPH-GRO 510 1,000 (1) 
Acetone 11 12,000 (2) 
Benzene 10 0.39 (2) 
2-Butanone 4 4,900 (2) 
Carbon Disulfide 4 720 (2) 
Naphthalene 2 12 0.14 (2) 
Toluene 1 860 (2) 
1,2,3-Trimethylbenzene 1 10 (2) 
1,2,4-Trimethylbenzene 2 15 (2) 
m+p Xylene 1 0.9 190 (2) 
o-Xylene 2 190 (2) 



Sources: 



(1)  Underground Storage Tank Initial Screening Levels (UDEQ 2005)  



(2)  Regional Screening Level Summary Table - Industrial Soil (EPA 2011)
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2.2.3 Supplemental Investigations at the Oily Dump Wedge 
 
Two recent investigations have been performed by Chevron to characterize the nature and 
extent of hydrocarbon impacts to soil, groundwater, canal surface water, and canal 
sediment associated with the Oily Dump Wedge.  References for each investigation and a 
summary of their findings are included below. 
 



 LWMA Bank Characterization Summary Report (EarthFax 2012b).  This 
investigation included the advancement of 11 direct-push soil borings within the 
wedge area and collection of seven soil cores from the canal using a boat-
mounted vibra-core sampler.  The investigation confirmed the presence of free-
phase hydrocarbon impacts in isolated sand lenses along approximately 600 feet 
of the canal’s eastern bank and extending to a maximum depth of 4 to 5 feet 
below the bottom of the canal. A site plan and typical cross section showing the 
location of these borings and the extent of free-phase hydrocarbons is included as 
Figures 2-5 and 2-6, respectively.        



 NWOD Canal Sampling Events near the Oily Dump Wedge (EarthFax 
2012c).  This investigation included the collection of groundwater samples from 
within the Oily Dump Wedge and collection of NWOD Canal surface water and 
sediment samples upstream, immediately adjacent to, and downstream of the Oily 
Dump Wedge.  This investigation concluded that the Oily Dump Wedge does 
appear to be contributing hydrocarbons to the surface waters of the canal and to 
sediment in the immediate vicinity of the Oily Dump Wedge.     



2.3 Historic Soil and Groundwater Data – Refinery’s West Field 



2.3.1 Groundwater Sampling 
 
Groundwater has been monitored at least annually at the Chevron Salt Lake City 
Refinery since the Utah Solid and Hazardous Waste Committee (now the Utah Solid and 
Hazardous Waste Control Board) issued Compliance Order on Consent 8403083 (COC) 
in May 1984.  A modified semi-annual groundwater monitoring program continued when 
the March 1991 Corrective Action Order 91010011 (CAO) issued by the same committee 
superseded the 1984 COC.  Subsequently, in September 1997 the Board issued Post 
Closure Permit UTD 092029768 (Permit) which superseded the 1991 CAO.   
 
Module IV of the Permit outlines a groundwater monitoring program for each Permit 
regulated waste management area.  Facility-wide groundwater is identified in the permit 
as the Groundwater Waste Management Area (GWMA).  The five down-gradient 
GWMA monitor wells, designated PCP-1 through PCP-5 are located in the refinery’s 
west field at the locations shown in Figure 2-7.   Under the Permit, exceedances of the 











Dalton, Olmsted & Fuglevand, Inc. 
RD/RA Work Plan 
Segment 2B – Part 1 Sediment Removal  
Segment 2B - Part 2 Canal Re-Route Construction 
Northwest Oil Drain Canal 
August 16, 2013           Page 15 
 
MDL’s listed on Table 2.6 require notification of the exceedance to the Division.  After 
notification of the exceedance, the well(s) with the detections are re-sampled.  If, after 
comparing the two sample results Chevron believes there has been a potential release of a 
hazardous waste constituent to the groundwater they would then submit a Corrective 
Action Management Plan.  Results of implementing that plan would determine if the 
reported exceedance of the Permit listed MDL’s warrants Corrective Action.   



 
Table 2-6.  Post-Closure Permit Listed Hazardous Waste Constituentsiv 



Parameter Test Method Permit MDL(ug/l) 
Benzene 8260 5 
Arsenic 6010 500 



Cadmium 6020 40 
Chromium 6010 50 



Lead 6010 40 
 
Since their installation in 1995, groundwater samples collected from PCP-1 through PCP-
5 has not contained concentrations of permit-regulated hydrocarbonsv or metals that 
would trigger corrective action under the Permit.   



2.3.2 Southwest Plume 
 
A groundwater benzene plume which has become known as the “Southwest Plume” was 
first identified in 1994 during routine groundwater sampling east of the NWOD Canal.  
As a remedy to this plume, a groundwater intercept system was installed by the refinery, 
placed on line in May 2011, and has remained functional since its start up.   
 
Since completing installation of the groundwater intercept system, annual groundwater 
sampling events specific to the Southwest Plume have taken place.  These events include 
sampling of the 20+ wells identified in Figure 2-7.   
 
Although initially present in the refinery’s west field (EarthFax Personal Communication 
2013a), recent sampling events (March 2011 and 2012) have indicated an absence of 
groundwater hydrocarbon impacts west of the NWOD Canal that would trigger corrective 
action under the Permit for the GWMA.  The areal extent of the Southwest Plume based 
on the most recent sampling event performed in April 2012 is shown in Figure 2-7.  As 
evidenced by this sampling event, hydrocarbon impacts associated with the Southwest 
Plume are confined to the eastern side of the NWOD Canal and in the vicinity of the 



                                                 
iv Utah DSHW is working with Chevron to modify the Post Closure Permit.  
v The laboratory reporting limit for benzene is typically 0.5 ug/l, an order of magnitude lower than the Permit MDL.  
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intercept system.  Starting in July 2013, groundwater sampling for the Southwest Plume 
will be incorporated into the annual groundwater sampling required in Permit Module IV. 



2.3.3 Experimental Farm Soils Investigation 
 
As presented in the RCRA Facility Assessment (RFA), (EPA 1989), the refinery’s entire 
west field was evaluated for the presence of hydrocarbons and RCRA metals in soils.  
The RFA identified one area for potential solid waste contamination in the west field 
based on the RFA site visit review of the facility operating history and practices.  This 
area, identified in the RFA as the Experimental Farm Solid Waste Management Unit 
(SWMU), is shown on Figure 2-7.  The experimental farm was operated by the refinery 
in the early 1970’s to determine the viability of using treated wastewater from Pond 3 of 
the then pond-based wastewater treatment system, to irrigate this field to grow oats and 
barley.  Although the RFA confirmed that none of water or sediment in any of the three 
wastewater ponds contained RCRA-listed hazardous waste, there remained a concern for 
metals and hydrocarbon constituents deposited in the west field at non-hazardous 
concentrations from the irrigation practice.  Thus, the Experimental Farm was 
incorporated into the 1991 CAO as a SWMU to be investigated through the RCRA 
Facility Investigation (RFI) process. 
 
The RFI at the Experimental Farm was performed in 1993 and included collection of soil 
samples within the boundaries of the Experimental Farm identified in the RFA.  
Following sample locations and collection protocols outlined in the RFI work plan 
(EarthFax 1991), samples were collected and analyzed for metals and hydrocarbons. 
Results from this investigation are presented in the RFI report (EarthFax 1994); in 
summary, there were no exceedances in metals under the TCLP protocols that would 
classify any of the soil as RCRA hazardous.  There were detections of total cadmium and 
lead but they were well below the EPA Region III Screening Levels published at the time 
of the RFI.  None of the samples contained volatile or semi-volatile organics.  The 
conclusion of the RFI was that none of the soil in the Experimental Farm even classified 
as a solid waste.  Additionally, there were no visually stained soils or sediments 
encountered within the Experimental Farm boundary during the investigation.  The 
proposed action at the Experimental Farm in the RFI Report (EarthFax, 1994) was a 
recommendation for No Further Action.  This recommendation was accepted by the 
Division and is referenced as such in Attachment 5 of the Permit for the Experimental 
Farm SWMU.    



2.3.4 Oily Dump Benzene Plume 
 
At the time Chevron developed the refinery-wide steady-state groundwater flow model 
and contaminant transport model (EarthFax 1996), there were indications of a benzene 
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plume originating from the Oily Dump SWMU and extending into the west as shown on 
Figure 2-7.  The model demonstrated that a 1 mg/l concentration of benzene released 
from the former Oily Dump SWMU would migrate to the west but in the 100-year 
modeled period would never extend to the western Chevron property boundary at 
Redwood Road.  Furthermore, with removal of the Oily Dump as a source, the plume 
migration would begin to recede back towards the Oily Dump SWMU.     



 
Upon review of the model report, including data on the degradation of benzene, and in 
consideration that the waste from Oily Dump SWMU was excavated and stabilized into 
the LWMA, the UDSHW did not stipulate separate monitoring or further delineation of 
this plume in the Permit.  Rather, they concurred with Chevron that through designation 
of the facility-wide GWMA, any further migration of the plume would be detected in 
water samples collected annually from down-gradient monitoring wells PCP-1, 2, and 3 
(Figure 2-7).   
 
Throughout the Post Closure care period between issuance of the Permit in September 
1997 through the most recent sampling event in July 2012, there have been no detections 
of benzene or other hydrocarbons in any of the referenced PCP monitoring wells.    
Although there have been no special studies performed in the former plume area since the 
Permit was issued, the model suggests that concentrations of benzene should be 
degrading and receding back toward the original source, near the former Oily Dump 
SWMU.  The lack of detections throughout the fifteen year period that the PCP wells 
have been monitored suggests that this is likely the case.  
 
Considering the relationship of the down-gradient extent of this former plume being some 
distance from the PCP wells when the model was prepared in 1996, and considering that 
at this location, the re-routed NWOD Canal remains well to the west and down-gradient 
of the PCP wells, this plume is not expected to impact the Segment 2B – Part 2 re-route. 
Given the slow groundwater velocity in this area, even an unlikely detection in one of the 
PCP wells would allow ample time to develop mitigation options to prevent impact to the 
re-routed canal.        



2.4 Design Phase Soil and Groundwater Data – Re-Route Alignment 
 



2.4.1 Initial Environmental Investigation 
 
An environmental investigation was recently completed by Chevron to investigate for the 
presence of hydrocarbon impacts along the proposed re-route alignment.  It should be 
noted that the proposed re-route alignment will be located in an area where there is no 
evidence or known history of previous industrial or process activities.  A detailed 
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summary report for this investigation was prepared by EarthFax (2013b) and is 
summarized below. 
 
As shown in Figure 2-8, a total of nine borings were advanced for this investigation with 
continuous soil sampling and composite laboratory analyses on 4-foot intervals.  The 
borings were also completed as monitoring wells to allow for laboratory analyses of 
groundwater quality.  The location of the refinery’s RCRA post-closure permit 
compliance monitor wells in relation to the re-route alignment are also indicated on 
Figure 2-8. 
 
All soil and groundwater samples collected as part of the re-route alignment 
environmental investigation were analyzed for the following: 
 



 TPH-DRO with silica-gel cleanup (EPA 8015 modified for silica-gel cleanup) 
 Oil & Grease with silica-gel cleanup (EPA 1664) 
 BTEX-N (EPA 8260)  
 TPH-GRO (EPA 8260) 
 Metalsvi (EPA 6020 and 7471) 



 
The analytical results of soil and groundwater samples are included in Tables 2-7 and 2-
8, respectively.  These results indicate a general absence of hydrocarbon impacts 
(concentrations consistently below screening levels discussed within the report) with the 
exception of the following: 
 



 RR BH1 – TPH in Soils.  Located at the upstream re-route diversion point near 
STA 1086, immediately adjacent to the existing canal, this boring encountered 
elevated TPH-DRO (820 mg/kg max) and O&G (3,790 mg/kg max) 
concentrations in the soil at 9 ft. to 9.6 ft. below ground surface, and with elevated 
DRO (513 mg/kg) in a more broadly composited sample from 8 ft. to 12 ft. below 
ground surface, and with test results of samples above and below this depth below 
the 100/300 project criteria.  As a result, excavations from this section of the 
alignment will require segregation, testing, and appropriate disposal off site. A 
supplemental environmental investigation to further delineate the extents of these 
hydrocarbon impacts is described below.      



 All Borings – Metals in Soil and Groundwater.  Numerous metals were 
consistently detected in soils and groundwater throughout the entire re-route 
alignment.  However, these detections are relatively consistent along the 
alignment and consistent with background levels established for the refinery and 



                                                 
vi Includes arsenic, barium, cadmium, chromium, lead, selenium, silver, and mercury 











Dalton, Olmsted & Fuglevand, Inc. 
RD/RA Work Plan 
Segment 2B – Part 1 Sediment Removal  
Segment 2B - Part 2 Canal Re-Route Construction 
Northwest Oil Drain Canal 
August 16, 2013           Page 19 
 



the western United States (EarthFax 1994).  Detections in the soils are also 
suspected to be responsible for the trace detections consistently detected in 
groundwater samples, which were not filtered prior to analyses.       



2.4.2 Supplemental Environmental Investigation 
 
A supplemental investigation was performed in the vicinity of boring RRBH-1 where the 
DRO and TRPH concentrations in a thin sand lens approximately 8 to 10 feet below the 
ground surface exceeded the 100/300 project criteria. Six additional borings (Figure 2-9) 
were installed between STA 1084 to STA 1088 along the west bank of the existing canal.  
The borings are also shown  on cross sections presented on Figures 2-10a  and 2-10b.  
The section on Figure 2-10a, orientated diagonally across the new canal, includes an 
oblique profile of the new canal.  The section on Figure 2-10b, orientated along the 
centerline of the new canal, shows the bottom elevation of the canal.  The two cross 
sections are merged on a fence diagram shown on Figure 2-10c.   
 
Results of the supplemental investigation confirmed the presence of the hydrocarbon-
impacted sand lens detected in RRBH-1 in SB-1 and SB-4 along the canal.  The sand lens 
extends a short distance inland and pinches out approximately 50-feet west of the canal 
(not present in SB-3 and SB-5).  It also pinches out to the south along the canal (not 
present in SB-2).   
 
The laboratory analysis from samples collected during the supplemental investigation 
(Table 2-9), indicated the presence of elevated hydrocarbons in the sand lens material in 
two borings located adjacent to the canal, SB-1 and SB-4, both in the range of 8 ft. to 12 
ft. below ground surface as was found in RRBH-1.  Elevated hydrocarbons in boring SB-
1 were in a sample composited from 8 ft. to 9.5 ft. below ground surface (5,100 mg/kg 
DRO and 3,110 mg/kg TRPH) and in boring SB-4  in a sample composited from 8 ft. to 
12 ft. below ground surface (1,130 mg/kg DRO), with other samples in those borings 
indicating hydrocarbons less than the 100/300 project criteria.  Elevated hydrocarbons 
were not detected in borings located inland from the canal (SB-3, SB-5) and in boring 
SB-2 along the canal at the south end of the study area.  Samples from SB-6 were not 
analyzed because field observations and PID readings confirmed the likely presence of 
elevated hydrocarbons in the sand lens at that location.    
 
Mitigation of the hydrocarbon-impacted sand lens is addressed further in Section 4 of the 
Work Plan (Canal Re-Route Construction).  
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3 SEGMENT 2B – PART 1 SEDIMENT REMOVAL 



3.1 Purpose 
 
Segment 2B – Part 1 of the NWOD Canal is shown on Figures 1-1c and 1-2.  The 
purpose of the Segment 2B – Part 1 work is to efficiently remove hydrocarbon-impacted 
sediment to the maximum extent practical as required by the AOC. Based on the existing 
sediment data, all soft dark sediment above the native light gray clay / silt / sand in 
Segment 2B – Part 1 of the NWOD Canal will be targeted for removal.  The maximum 
extent practicable means the limits of available technology, or the practical or technical 
limits.  The work also includes removal of a limited amount of impacted and non-
impacted underlying native soil to the degree required to efficiently remove impacted 
sediment and the associated underlying soil to achieve the 100/300 cleanup criteria.   



3.2 Sediment Removal Approach 
 
The sediment removal in Segment 2B – Part 1 will be completed consistent with the 
requirements set forth in the SAP/QAPP (Appendix A). The experience in Segments 1 
and 2A established the following sequence to be an effective means of removing the 
sediment: 
 



 Bypass the flow of the canal, including the discharges from the WRF and any side 
channel inflow, around the removal area through temporary pipelines installed for 
the project. 



 Complete bank pullback of the slope above the water level in the canal along the 
working side of the canal as required for geotechnical stability.  Bank pullback 
soil will be transported to the SPA for processing and offsite shipment for 
recycling.     



 Drain the water of the canal in a controlled manner, monitoring bank stability and 
making adjustments and corrective actions as appropriate. 



 Subdivide the drained canal into 400-ft. long sub-segments with cross dikes, 
constructed with imported material. 



 Complete the sediment removal from each sub-segment with long-reach 
excavators working from the bank of the canal as follows 



o Maintain the drained state of the sub-segment by actively pumping  
seepage water from the sub-segment 



o Remove the bulk sediment from the sub-segment, and then as needed 
complete a cleanup pass of the sub segment, penetrating a few inches into 
the Canal Bottom to expose native materials that meet the 100/300 criteria. 
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o Complete the visual testing and confirmation sampling immediately 
following the cleanup pass, before the sub-segment is inundated with 
seepage water. 



 Transport the excavated material by truck to SPA-1 located at the south end of 
Segment 1. 



 Stabilize the excavated material in the SPA as needed for off-site transport to the 
Pacific West recycling facility, or other facilities as approved by EPA.  
Stabilization may include the addition of a polymer such as Zap Zorb, as was 
utilized to stabilize Segments 1 & 2A excavated sediment, or Portland Cement 
with approval by the Agencies, to eliminate free water.  



 
The “Canal Bottom” is defined as the exposed sidewalls and base of the canal below the 
ordinary water level in the canal. 
 
The sediment processing area established for the Segment 1 sediment removal (SPA-1) 
will also serve as the sediment processing area for Segment 2B – Part 1.    Prior to its use, 
SPA-1 will be inspected and the asphalt paving repaired as needed to maintain its 
integrity during the upcoming work.  The drain line from SPA-1 to the canal will be 
plugged to prevent discharge of water to the canal during the use of the SPA.   
 
Material from the canal will be trucked to SPA-1 for processing and loading to trucks for 
shipment to Pacific West (or other EPA approved facility) for recycling.  Temporary 
traffic control will be installed at the intersection of the canal haul road and 2300 N. 
Street to facilitate haul trucks crossing 2300 N. Street moving to and from SPA-1.  
Engineering controls (an automatic wheel wash and stabilized construction entrance) will 
be utilized to prevent tire track out from the canal haul road onto 2300 N. Street.    
 
After completion of the Segment 2B – Part 1 work, SPA-1 will be left in place for re-use 
to process sediment from downstream segments of the canal.  



3.3 Components of the Work 
 
The sediment removal project is composed of the activities described below.     



3.3.1 Mobilization  



 Bringing all necessary equipment to the site to perform the work. 
 Providing all labor, material, and equipment to complete mobilization activities. 
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3.3.2 Site Work 



 Marking and protecting existing monitoring wells, utilities, and fences within the 
work area.  



 Installing project signing and temporary utilities. 
 Repairing Sediment Processing Area (SPA-1) located at the south end of Segment 



1.  
 Installing a 100 gpm water treatment facility near SPA-1 to process Construction 



Water associated with the SPA that will be pumped into weir tanks, then oil/water 
separators and finally bag filters before releasing back into the canal.  Sediment 
separated in the water treatment facility will be transferred to SPA-1 for 
processing. 



 Re-establishing import material stockpile and equipment lay down areas, office 
trailers, parking, and any other support activities to complete the work at the 
previously established location at the south end of Segment 1. 



 Constructing a gravel pad to accommodate the water treatment facilities along the 
west bank of Segment 2B – Part 1, resulting in the temporary loss of wetlands 
(less than 0.25 acre), to be restored at the completion of the project.  



 Constructing an on-site water treatment facility on the gravel pad placed along the 
west bank of Segment 2B – Part 1 to reduce turbidity and remove visible sheen 
from Construction Water.   



 The Segment 2B – Part 1 on-site water treatment facility will have the same 
components as the system used for Segments 1 and 2A, with a flow capacity of 
1,000 gpm.  It will pump construction water into weir tanks, then oil/water 
separators and finally bag filters before releasing back into the canal.  Sediment 
separated in the water treatment facility will be transferred to SPA-1 for 
processing. 



 Flattening the over steepened canal slopes in Segment 2B – Part 1 on the western 
canal bank above water line in areas where existing slopes are steeper than 
1.5H:1V, and elsewhere as needed prior to draining the canal and excavating 
impacted sediment. 



o Excavated soil from bank flattening will be transported to the SPA for 
processing and off-site disposal.  



 Constructing a haul road and excavator work corridor along the western side of 
the canal adjacent to Segment 2B – Part 2.   



 Constructing a haul road between Segment 2B – Part 1 and SPA-1.  The haul 
roads south of 2300 North Street that were used during the work for Segments 1 
& 2A remain in place and will be used for the Segment 2B – Part 1 work.  North 
of 2300 North Street the haul road will be constructed along the west bank of the 
canal on the Harper property to complete the haul route circuit.   
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 The site work activities shall be generally complete before sediment removal is 
initiated. 



3.3.3 Water Management 



 Managing the two general classifications of water expected to be generated during 
the work, Construction Water and Bypass Water (Canal Water).   



 Construction Water and water potentially in contact with impacted sediment will 
be pumped through a water treatment facility prior to discharge back to the canal.  
Construction Water is subdivided into three types, each requiring management as 
described below: 



o Drawdown Water near the end of the drawdown process where canal 
water begins to exhibit a hydrocarbon sheen or entrain canal sediment. 



o Construction Contact Water includes any water that may have come in 
contact with impacted sediment during the work, such as ponded and 
seeped water from the bottom of the drained canal, runoff water from 
stockpiled sediment, water from dewatered sediment, and truck 
decontamination water. 



o Slope Dewatering Water which would be generated by wells installed 
along the banks of the canal to depress the water table adjacent to the 
canal.  The wells are optional and not currently envisioned for the work.  
They would be used if required for slope stability, as determined by the 
Working Group. 



 Installing diversion dams to isolate the portion of the canal to be drained, 
excavating a pumping pit upstream of the upstream diversion dam, installing and 
operating flow bypass pumping systems (pumps, pipes, discharge diffuser, control 
systems) for the canal flows, as well as side-channel flows into the isolated 
portion of the canal, in order to provide a drained canal for sediment excavation.   



 Managing bypass system flows as follows: 
o Segment 1 flows from near 0 to 15 cfs will be pumped from Segment 1 



above the Lift Station to the downstream side of the Lift Station.  The 
water levels in Segment 1 will be depressed and maintained several feet 
below normal levels to provide additional storage capacity during large 
storm events.  In the event of a large storm event that both fills Segment 1 
and exceeds the temporary flow capacity of the bypass pumps, the City’s 
pumps at the lift station will come on line and pass flows through the lift 
station at rates up to 200 cfs.  This approach will allow the pumps on the 
Lift Station to operate as they typically would during a large storm event, 
thus removing the potential for sediment removal activities to impact 
upstream flooding.     
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o Segment 2B – Part 1 flows, including the discharge from the WRF will be 
bypassed around the work area with 100 cfs of pumping capacity.   These 
flows are associated with moderate WRF flows and storm events. 



o Major storm event flows that exceed the bypass pumping capacity will be 
allowed to overtop the diversion dams and flow down the canal through 
the work.  Operating the bypass system 24 hours per day once started until 
directed by the Working Group to stop.     



Note: Bypass Water does not require treatment. 
 Draining the canal to expose the impacted sediment for excavation.  



o Drain the water in the isolated portion of the canal at a uniform rate of 4 
feet per 24 hour period or as otherwise directed by the Working Group.  
Drawdown will be performed at a rate and method to limit sediment 
disturbance and suspension. 



o Monitor the canal continuously during drawdown activities including 
monitoring canal banks, pipelines, and pumps.   



o Drawdown water generated during the early canal draining stages will be 
pumped from below the canal surface and discharged directly back into 
the canal downstream of the work area or as directed by the Working 
Group. 



o Drawdown water generated during the later canal draining stages that 
exhibits a hydrocarbon sheen or entrains sediment will be managed 
through the water treatment facility, as directed by the Working Group.  



 Pumping Construction Water to storage tanks or water treatment facilities, 
treating Construction Water to remove visible hydrocarbon sheen and reduce 
turbidity prior to discharge. 



 Installing and operating a Construction Contact Water collection system to 
remove ponded water, seepage water, and storm water from the bottom of the 
drained canal and transporting it to on-site water treatment facility.  Construction 
Contact Water will be treated to reduce turbidity and remove visible hydrocarbon 
sheen.   



 Seepage water that infiltrates a section of the canal after the sediment has been 
removed, the area has been inspected and sampling results meet the applicable 
cleanup criteria may be treated as canal water and does not require water 
treatment unless there is an obvious sheen on the water.   



 Sorbent booms will be placed in the canal as needed to control sheens observed 
on ponded water.   



 Pumping treated Construction Water to a discharge location downstream of the 
work area.   
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3.3.4 Sediment Excavation 



 Excavating impacted sediment and a limited amount of non-impacted underlying 
material from the canal.  



o The canal contains sediment typically consisting of black to brown, 
unconsolidated, wet clay with an obvious hydrocarbon odor (A Layer 
Material).  The A Layer Material is immediately underlain by native 
material typically consisting of tan to gray fine-grained soil (clays / silts / 
sands) with sand stringers and some apparent iron oxide staining (B Layer 
Material).  Sand layers sand inter-beds are noted at depths that daylight to 
the canal at various locations along the canal.   



 Removing the A Layer Material to the maximum extent practical, as well as B 
Layer Material, if necessary to meet the objectives set forth in the in the QAPP.   



o The A Layer is visually distinct from the B Layer (A Layer dark brown to 
black, wet and soft with obvious hydrocarbon odor and/or sheen; B Layer 
lighter color, more firm). 



o The Working Group’s designated representative (Dalton, Olmsted & 
Fuglevand) will utilize visual observations to direct the extent of removal 
by the Contractor.   



 Loading excavated materials into trucks and transporting the material to SPA-1.  
 The geotechnical limitations on sediment excavation may result in Canal Bottom 



Residuals (see Section 2.4 of SAP/QAPP).  These are materials that exceed 
project performance standards and remain in place after the sediment removal 
work, generally due to practical excavation limitations such as steep canal side 
walls or adjacent structures.    The Canal Bottom Residuals will be mapped and 
will be characterized by the collection and analysis of discrete samples for TPH-
DRO and O&G during the progress of the removal work.  The Canal Bottom 
Residuals will be documented in the final report and in an Operations and 
Maintenance Plan (O&M Plan).  The O&M Plan will set forth procedures to 
manage Canal Bottom Residuals.   



3.3.5 Sediment Handling, Transport, and Recycling 



 The excavated material is considered to be “non-hazardous” based on previous 
evaluation of the sediment by Stantec (2001).  Full depth sediment samples were 
collected at 500 foot centers along the canal.  None of the laboratory results 
indicated hazardous characteristics (reactivity, corrosivity, ignitability, and 
toxicity), and the analytical results meet disposal facility acceptance criteria for 
their non-hazardous waste landfill.   



 Excavated sediment will be hauled to SPA-1 using end-dump haul trucks with 
sealed tailgates.  As was demonstrated to be protective during the work for 
Segment 2A, tarps are not required on trucks hauling from the excavation to the 
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SPA, including across 2300 N Street.  Project specifications allow for zero 
leakage from truck tailgates; any leakage that is observed will require that the 
truck be immediately removed from service and repaired and that any spilled 
material immediately be recovered and transported to the SPA.   



 Stockpiling and processing the excavated material in SPA-1 until sediment is 
suitable for transportation and off-site recycling.  Processing will include natural 
dewatering (gravity and evaporation) and/or enhanced dewatering (soil turnover 
or addition of drying agents to sediment).   



 Operating and maintaining the SPA.  The SPA is bermed to contain water 
draining from the sediment as well as storm water.  All SPA water will be 
pumped to the water treatment facility.  The final SPA configuration and 
operation will be selected based on input from the selected contractor, in order to 
facilitate adequate drying of the sediment for off-site transport. 



 Adding drying/moisture adsorbing agents such as Zap Zorb, or Portland Cement 
with Agency approval, to excavated sediment, as needed or at the direction of the 
Working Group.  



 Loading dewatered sediment into trucks and transporting to the Pacific West 
recycling facility for beneficial reuse or disposal, or to another approved location.  
During the work for Segment 1A, there were two events when sediment was 
displaced from the trucks hauling material to Pacific West.  Both events occurred 
at the same location, as the trucks were traveling down an overpass and turning 
left from Redwood Road onto the interstate highway.  After the second event the 
haul rout was revised to eliminate the left turn, after which there were no such 
events.  The Segment 2B work specifies the improved haul route for the work.    
Provided the contractor follows the specified haul route to Pacific West, tarps will 
not be required on side dump trucks, as was proven effective during prior seasons.  
Tarps will continue to be  required on truck trailer combinations hauling to Pacific 
West.        



3.3.6 Demobilization 



 Removal of all equipment, supplies, and facilities from the work areas, except as 
specified to remain on site. 



 Restoring all impacted areas outside of the canal, to pre-work conditions. 
 Stabilizing and vegetating flattened and disturbed canal slopes above the ordinary 



water line.  Note: Depending upon when construction is completed, some 
revegetation work may have to be delayed until the growing season in the spring. 



 Restoring any impacted wetlands to pre-impact elevations and conditions with 
wetland suitable materials and replanting with wetland plants.  Note: Depending 
upon when construction is completed, some restoration work may have to be 
delayed until the growing season in the spring.   
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 Removing the by-pass pipelines off-site may not be included in demobilization 
work if the pipelines are stored on site as directed by the Working Group 
Representative for reuse with future NWOD Canal sediment removal projects. 



3.3.7 Slope Stability Monitoring and Corrective Actions 



 The Working Group will monitor: 
o Groundwater levels adjacent to the canal during and following canal 



draining. 
o Slope stability during the work. 



 The Working Group will direct slope mitigation measures, if required, that may 
include: 



o Further flattening of bank slopes.  
o Constructing gravel buttresses at the toe of slopes. 
o Increasing set back distance from edge of bank to the location of 



construction equipment. 
o Using timber mats or similar to increase load distribution from heavy 



construction equipment. 
o Installing well point system(s) adjacent to canal to temporarily remove 



ground water in order to increase slope stability while the canal is 
dewatered. 



3.3.8 Water and Air Quality Monitoring 



 Environmental monitoring is detailed in the SAP/QAPP. 
 Water quality performance objectives are described in Section 3.4 of the 



SAP/QAPP as follows: 
The turbidity measurements at the downstream station will be compared to 
measurements taken at the upstream station.  A net difference in daily 
average turbidity less than 70 NTUs will be considered acceptable.  If a 
net difference in daily average turbidity is greater than 70 NTUs or if a 
persistent visible hydrocarbon sheen is observed then operational changes 
will be made to address the exceedances.  This may include implementing 
additional controls on captured water, as well as an evaluation of the 
need for additional controls or modification of the work methods.   



 Area air quality monitoring is not planned for the Segment 2B – Part 1 work 
based on the monitoring during Segment 1 work that demonstrated there were no 
persistent or other air quality issues related to the sediment excavation and 
processing.    
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4 SEGMENT 2B PART 2 CANAL RE-ROUTE CONSTRUCTION 



4.1 Purpose 
 
The proposed alignment of the Segment 2B – Part 2 permanent canal re-route (re-route) 
is shown on Figure 4-1.  The purpose of the re-route is to: 
 



1. Address slope stability concerns in Segment 2B – Part 2 adjacent to the existing 
LWMA landfill cell and airport products pipeline span by allowing these areas to 
be partially backfilled/buttressed immediately following sediment removal within 
this segment.  Removal of sediment from Segment 2B – Part 2 is scheduled to 
take place in 2014 and will be addressed in a subsequent RDRA Work Plan.     



2. Effectively isolate the surface waters and bank soils of the re-routed NWOD 
canal from hydrocarbon impacts associated with the Oily Dump Wedge.  Under 
the present canal configuration (existing alignment) the Oily Dump Wedge is in 
direct communication with the NWOD Canal.  Upon its completion, the canal re-
route will place approximately 850 feet of separation between the Oily Dump 
Wedge and the re-routed canal.  The Oily Dump Wedge will then be remediated 
by Chevron in cooperation with the UDSHW with the remedial goal of meeting 
all applicable cleanup criteria promulgated by the UDSHW, meeting the 
requirements of the refinery’s RCRA post-closure permit, and eliminating future 
hydrocarbon impacts from the source to the re-routed canal.      



3. Allow sediment to be removed from Segment 2B of the canal in a timely manner.  
Without the canal re-route, sediment removal would need to take place following 
final remediation at the Oily Dump Wedge.  This delays the progress of the 
sediment removal and places the sediment removal project in direct conflict with 
the Chevron Refinery’s Campus.  The Chevron Refinery Campus project will 
follow the same traffic plans or will not be in conflict with the NWOD project. 
As discussed in Chapter 1, the Campus project will begin in late 2013 and will 
include relocation of all non-process-essential personnel/structures to an area 
encompassing approximately 20 acres immediately adjacent to the NWOD Canal.  
The first phase of campus project will be earth work and is expected to start in 
the fall of 2013 and is expected to be short duration.  Major construction will not 
begin until spring of 2014.    



4.2 Re-Route Approach 
 
Construction of the re-route is scheduled to take place concurrent with sediment removal 
from Segment 2B – Part 1 in the late summer and fall of 2013.  The re-route construction 
will be contracted and managed by Chevron.    
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The re-route work will include construction of new permanent levees/haul roads along 
the alignment, construction of two box culvert crossings, mitigation of the hydrocarbon-
impacted sand lens at the head of the re-route near STA 1086 of the existing canal, 
excavation of the re-route channel using long-reach excavation equipment working from 
the bank, and stockpiling of clean excavated soils for use to backfill Segment 2B – Part 2 
in 2014.  Construction of the re-route will also require that the existing airport products 
pipeline be lowered below the new channel (see Figure 4-1).  As part of the re-route 
construction, the existing 5 foot diameter outfall line will also be daylighted to the re-
routed canal.  This pipeline coveys water flows from the Salt Lake City WRF’s 
constructed wetlands immediately south of 2300 North.  This line currently daylights to 
the NWOD canal on Chevron refinery property in Segment 3; construction of the re-route 
will move this discharge point approximately 2,800 feet upstream.  
 
A typical cross section for the re-routed canal is included as Figure 4-2.  The cross 
section design includes the following key features: 
 



 Elevated access roadways/levees.  Construction of the re-routed canal will 
include levees down both sides of the canal to maintain flood protection and 
provide improved access for routine maintenance.  The levees will be constructed 
with a top elevation of 4216.5 feetvii.  This is the same elevation as the current low 
point present along Segment 2B – Part 2.  The FEMA 100-year floodplain 
elevation for the Jordan River (located approximately 1,000 feet west of the re-
route) is 4217.0 feet and includes much of the Chevron Refinery’s west field, 
including areas east of the existing canal (FEMA 2007).  A levee elevation of 
4216.5 will allow the Jordan River floodplain to extend to both sides of the re-
routed canal, as would presently occur (along the present alignment) during a 
major flood event.  As a result, a levee elevation of 4216.5 maintains the current 
level of flood protection associated with the NWOD Canal while avoiding 
alteration of the Jordan River floodplain.   



 Intermediate benches.  Intermediate benches ranging from 15 to 20 feet in width 
are planned between the main channel of the canal and the adjacent levees.  These 
benches provide the following: 



o Improved slope stability of the canal channel by reducing the adjacent 
bank’s height 



o An excavator work corridor to be used for performing future maintenance 
o Increased stormwater detention volume in the canal during storm events 



                                                 
vii All references to elevation are in the North American Vertical Datum of 1988 (NAVD 88).   
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o Improved safety for vehicles and personnel using the levee roadways by 
increasing the separation distance between the roadway and the canal’s 
channel   



o Decreased potential for high-turbidity runoff into the canal as a result of 
the vegetative buffer created between the roadway and the channel of the 
canal.   



 1.5H:1V side slopes.  The canal is designed with 1.5H:1V side slopes in order to 
provide a stable bank for the channel and improve safety along its banks.  A 
1.5H:1V configuration is consistent with stable slope geometries observed 
elsewhere along the canal in similar soil conditions. 



 
The cross section and alignment of the re-route was designed to maintain or improve the 
hydraulic characteristics of the NWOD Canal system.  A hydraulic evaluation of the 
canal was performed by EarthFax (2013d) and concluded the following:  
 



 The water surface elevations on the NWOD Canal both upstream and downstream 
of the re-route are essentially unaffected by the proposed alignment and cross 
section.  



 When comparing the existing channel along Segment 2B – Part 2 to the proposed 
re-route channel, storm water detention volume of the re-route channel is 
increased by more than 25%.  This is as a result of the intermediate benches and 
longer length of the re-route channel.   



 When comparing the existing channel along Segment 2B – Part 2 to the proposed 
re-route channel, sediment-storage volume of the re-route channel is increased by 
about 20%.  As above, this results from the longer length of the re-route channel.   



 
The two box culverts to be constructed along the re-route alignment are designed to have 
a hydraulic capacity larger than those encountered downstream on the NWOD Canal at 
Redwood Road and Interstate-215.  Re-route box culverts will be constructed with an 
invert elevation in-line with upstream and downstream box-culvert crossings.  These 
invert elevations are approximately 4 feet above the typical bottom-of-canal elevation as 
required to provide sediment storage for the NWOD Canal system.     
 
Construction of the canal re-route will result in permanent impacts to existing wetlands 
located along the alignment.  Permanent wetland impacts are expected to total 
approximately 6.1 acres as shown in the attached Figure 4-3.  Permanent wetland impacts 
include all areas within the footprint of the levee roadways, new ditches, intermediate 
benches, and the canal channel itself.  Temporary wetland impacts will also occur at the 
location of temporary soil stockpile and staging areas.     
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A detai3led wetlands delineation and mitigation plan is included in Appendix B.  As 
outlined in this document, permanent wetlands impacts will be mitigated through 
purchase of replacement wetlands from a wetlands “bank”.  Temporary wetland impacts 
will be mitigated by restoring impacted wetlands to their approximate original condition 
following construction of the re-route and backfilling of Segment 2B – Part 2.  All 
wetlands mitigation and restoration will be in accordance with the substantive 
requirements of Section 404 of the Clean Water Act.     
 
Construction of the re-route also includes plans for installing new ditches and drainage 
features along the proposed alignment.  These will be installed at the locations shown in 
Figure 4-3 in order to maintain the existing surface water flow within the refinery’s west 
field and avoid impacting adjacent wetlands.    



4.3 Components of the Work 
 
The Segment 2B – Part 2 re-route construction is comprised of the activities described 
below and shown on Figure 4-1.  Environmental monitoring associated with this work is 
detailed in the SAP/QAPP.  The contractor will provide suitable equipment to control 
dust or air pollution caused by construction operations.  



4.3.1 Mobilization/Layout  



 Bringing all necessary construction and support equipment to the site to perform 
the work. 



 Providing all labor, materials, and equipment to set up temporary offices, 
facilities, signs, and utilities. 



 Staking the centerline and catch points (slope staking) for the re-route channel, 
levee roadways, and project haul routes.   



 Performing all surveying required for control of line and grade during 
construction.   



4.3.2 Site Work 



 Marking and protecting existing utilities, monitoring wells, and structures within 
the work area.  This includes coordinating with utility owners to determine their 
requirements for working around and crossing their utility with construction 
equipment.   



 Demolishing the existing security fence located along the southern side of the 
Chevron Pool Road where fencing interferes with project traffic flow.   



 Installing erosion control measures along the outside boundary of all project 
disturbance areas.   
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 Constructing all haul roads associated with the project to include a temporary 
bypass roadway around a box culvert to be constructed beneath the Pool Road.   



 Constructing temporary staging areas for project trailers and laydown.  These 
staging areas will be constructed in an area to be utilized at a later date by the 
Chevron Campus project in order to minimize wetlands disturbance and reduce 
fill removal requirements.   



 Constructing at least two temporary stockpile areas to receive topsoil and general 
soils from the re-route channel excavation.  Construction of stockpile areas 
includes preparation of the wetland subgrade and installation of erosion control 
measures.  



 Clearing all topsoil and vegetation beneath levee haul roads.  Soils from this 
clearing will be hauled to the topsoil stockpile area for future re-use when 
restoring wetlands.   



 Constructing/improving re-route levee haul roads. 
 Constructing drainage improvements along the levee haul roads as necessary to 



maintain surface water flow in the Chevron Refinery’s west field.  
 Constructing an inverted siphon drainage structure beneath the re-routed canal 



near its diversion point to maintain surface water flow to both sides of the re-
routed canal.  



 Demolishing portions of the existing inverted siphon structure on the Bonneville 
Canal within the re-route footprint.  The Bonneville Canal was abandoned prior to 
construction of the original NWOD Canal (1920’s) and no longer conveys flow, 
rendering the inverted siphon structure obsolete.  The siphon must be abandoned 
in order to keep NWOD Canal flow confined within its banks.     



 Constructing a new guardrail along the northern side of the Chevron Pool Road to 
protect traffic from veering off of the roadway and into the re-routed canal.    



 The site work activities shall be generally complete before channel excavation is 
initiated.  



4.3.3 Water Management 



 Installing a 500 GPM water treatment facility within the project staging/laydown 
area.  This system will be used to process all construction water pumped during 
re-route construction to remove turbidity and visible hydrocarbon sheens before 
discharging back to the canal.  The treatment system will consist of weir tanks, 
oil/water separators, and bag filters. 



 Installing a temporary water conveyance line along the entire re-route alignment 
with quick-connect tie-ins spaced every 300 feet.  



 Installing a discharge line from the water treatment facility to the NWOD Canal. 
 Water management facilities shall be installed and operational before channel 



excavation is initiated.    
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 Managing all groundwater seepage and storm water accumulations in the re-route 
channel and box culvert excavations as necessary for construction of project 
elements and as-built surveying.  All water will be pumped to and processed 
through the water treatment facility before being discharged to the NWOD Canal.     



 Installing increment berms (coffer dams) as necessary to segregate active 
excavation and working areas from completed portions of the re-routed channel.     



4.3.4 Channel Excavation and Soils Handling 



 Clearing all topsoil and vegetation from within the re-route channel footprint.  
Soils from this clearing will be loaded into trucks and hauled to the topsoil 
stockpile area for future re-use when restoring wetlands.   



 Excavating the main channel of the re-route from the banks using long-reach 
excavation equipment.  During this “first-pass” excavation, excavations will not 
take place immediately adjacent to the existing canal, adjacent to the existing 
airport products pipeline, the SLC wetlands outfall line, or in the vicinity of the 
two box culverts to be constructed.   



 Loading clean excavated soils into trucks and transporting them to the temporary 
stockpile area.  These soils will be re-used to backfill the abandoned Segment 2B 
– Part 2 channel following sediment removal in 2014.  With the exception of soils 
near the re-route diversion point near STA 1086 of the existing canal (discussed 
in following section), all soils along the re-route alignment are expected to be free 
of excessive hydrocarbon impacts based on the results of the recently-completed 
environmental investigation (see Section 2.4).  Nonetheless, excavated soils will 
be visually monitored for for visual and olfactory indications of the presence of 
hydrocarbon impacts, as well as screened periodically with a PID,  and, if 
encountered, will be segregated or excavation halted/moved to allow for 
additional testing of soils.  If laboratory testing indicates the presence of excessive 
hydrocarbon impacts, soils will be disposed of off-site accordingly.     



 Working stockpile soils into a pile with a maximum height of 8 feet.  The 
stockpile height is limited to 8 feet in order to limit settlement-induced impacts to 
the underlying wetlands which will need to be restored following completion of 
the work.   



 Excavating soils as necessary to construct the two box culvert crossings.  These 
soils will also be loaded into trucks and hauled to the soil stockpile area.     



 Segregating and disposing of any excessively hydrocarbon-impacted excavation 
soils at an off-site permanent-disposal or recycling facility as appropriate and 
approved by regulatory agencies.   



4.3.5 Isolation of the Re-Route Channel at the Diversion Point 
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The first part of canal re-route passes through an estimated 50 feet wide area that 
contains hydrocarbon-impacted sand lens(es) as described in Section 2.4.2 and shown 
on Figures 2-10a, 2-10b and 2-10c.  The following actions are proposed to address 
these hydrocarbon impacts by isolating this portion of the existing canal and the re-
route channel from the hydrocarbon-impacted soils.  This work will take place in the 
spring of 2014 when the original canal flow is again bypassed to allow excavation of 
the land bridge prior to commissioning the new canal. 



 
 Excavate and stockpile the non-impacted soil overlying the impacted sand lens 



within the alignment of the canal re-route.  If visual observations and PID 
readings indicate the presence of hydrocarbons in the overburden material, then 
direct the contractor to set suspect material in a separate stockpile for 
characterization.  If testing of the suspect material indicates hydrocarbons in 
excess of the 100/300 project criteria, then transport the material to Pacific West 
or other approved facility.  Otherwise utilize the material for project backfilling 
activities. 



 Excavate the hydrocarbon-impacted sand lens material within the alignment of the 
canal re-route and either direct load for transport to Pacific West or other 
approved facility for recycling, or stockpile the material near the excavation for 
subsequent loading for transport to Pacific West or other approved facility. 



 Complete visual inspection (Section 3.2.2 of the SAP/QAPP) and confirmation 
sampling (Section 3.4 of the SAP/QAPP).    



 Construct engineering controls as shown on Figure 4-4 and described below, thus 
isolating the NWOD Canal surface waters from the impacted soils.  



 



4.3.6 Mitigation of the Hydrocarbon Impacted Sand Lens At Head of 
Re-Routed Canal 



 
Mitigation of the hydrocarbon-impacted sand lens at the head of the re-route near 
Station 1086+00 of the existing canal will include constructing a barrier between the 
sand lens parallel to the centerline of the re-routed canal alignment by Chevron’s re-
route contractor.  This will be accomplished using slurry wall construction as shown 
on Figure 4-4a and 4-4b. This effort is planned to begin after sediment removal in 
Segment 2B Part 1 is completed and the Working Group’s contractor has de-
mobilized from the site.   
 
Installation of the slurry wall will take place before the land bridge at the head of the 
canal re-route is excavated, meaning it can occur anytime between late Fall 2013 and 
early Spring 2014.  The slurry wall will be completed to allow adequate cure time 
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before canal excavation takes place.  This approach allows a broader time frame for 
completion that can be coordinated with the contractor selected to construct the re-
route.    



 
Specifics regarding the slurry wall include:  



 
A slurry wall is a vertical subsurface barrier that can be used to contain, capture, 
or redirect groundwater flow in the vicinity of a receptor.  To implement the 
technique, a vertical trench is excavated under a slurry and backfilled with a 
material that forms a low permeability barrier.  The slurry, which is usually a 
mixture of bentonite and water, will hydraulically shore the trench to prevent 
collapse.  The bentonite slurry also forms a filter cake on the trench walls to 
prevent high fluid losses into the surrounding soil.  In this case, a cementing agent 
will be included in the mixture to provide strength and integrity where the wall 
intercepts the re-routed canal. 
 
The slurry wall will be constructed prior to excavation of the new canal.  There 
will be two walls that run parallel to each side of the canal along the respective 
radii.  The walls will be constructed such that they intercept the full extent of the 
mapped sand lense adjacent to the existing and re-route canal and cut off 
communication with the sand lens at the point where the sand lens intercepts  the 
side slopes as shown on Figure 4-4b.  The width of each wall is such that 
adequate integrity is maintained to assure long term stability once the new canal is 
excavated.  Filter fabric and rock armoring will cover the side slopes and bottom 
of the canal along the slurry wall to limit erosion against the exposed potion of the 
wall. 
 
Once backfilled with low-permeability soil, migration of water originating from 
the canal into the sand lens would be limited to the area between the original 
canal bank and the slurry wall.  The surface of the trench above the wall would be 
backfilled with compacted soil and left to cure until Spring 2014, when the land 
bridge will be excavated and the new canal commissioned.     
 
Excavation of the land-bridge at the beginning station of the re-routed canal will 
not take place until land bridge is ready to be removed.  Because that effort will 
require temporary bypass of flows within the original canal, this work to remove 
the sand lens adjacent to the new canal referenced in section 4.3.5 up to the slurry 
wall can take place at the same time.  Doing this while the canal flow is diverted 
with bypass pumps and pipes will allow excavation of the land bridge to be 
performed “in the dry” which greatly reduces issues related to saturated soil and 
dewatering efforts.   
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4.3.7 Box Culvert Construction 



 Constructing a box culvert beneath the Chevron Pool Road to include a cast-in-
place concrete floor, precast concrete 16 foot wide by 9 foot tall three sided box 
culvert sections, and precast concrete wing walls.   



 Restoring the Pool Road embankment and pavement to its original condition 
where disturbed by box culvert construction.  Pool road restoration will include 
construction of a mechanically stabilized earth retaining wall along the northern 
side of the Pool Road where it parallels the precast wingwalls.     



 Constructing a second box culvert for a new entrance roadway to be completed by 
others.  This box culvert will include a cast-in-place concrete floor, precast 
concrete 16 foot wide by 9.5 foot tall three sided box culvert sections, and cast-in-
place concrete wing walls and apron.  



 Placing rip-rap armor upstream and downstream of both box culverts to protect 
the structures from scour.   



4.3.8 Airport Products Pipeline Lowering 



 Lowering of the Airport Products Pipeline below the re-routed channel.  This will 
be performed by the pipeline owner in an open-cut trench measuring 
approximately 50 feet wide by 300 feet long.  This work will be performed 
following substantial completion of the re-route channel.     



4.3.9 Canal Diversion 



 Following completion of all tasks described above and with approval from 
regulatory agencies, the existing canal will be permanently diverted into the re-
route channel by performing the following (in order): 



o Completing excavations of the re-routed channel in the vicinity of the SLC 
wetlands outfall line crossings (two locations).  This will include 
demolition and removal of the outfall line where it crosses the canal and 
installation of a rip-rap apron at all locations where the pipeline daylights 
to the canal.  This work will be done with the line active, unless 
arrangements can be made with the SLC WRF to temporarily shut down 
the line. 



o Completing excavation of the re-route channel at the downstream tie-in 
point.  As this excavation progresses, the existing NWOD Canal will 
eventually breach this land bridge, causing a portion of this excavation to 
be performed in the wet.  Soils from this excavation will be handled as 
clean unless field observations indicate otherwise in which case they will 
be segregated and disposed of accordingly.   



o Completing excavation of the re-route channel at the upstream diversion 
point. Since the re-route will now be flooded from the downstream end, 
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this excavation will take place in the wet.  Based on the results of 
environmental borings (see Section 2.4), soils from this excavation will be 
handled as contaminated, segregated, and disposed of as contaminated. 



o Constructing a permanent diversion dam within the original channel 
immediately downstream of the re-route point of beginning.  This dam 
will be constructed in the wet and on a clean canal bottom as a result of 
the recently-completed Segment 2B – Part 1 sediment removal.        



4.3.10 Demobilization 



 Removal of all equipment, supplies, and facilities from the work areas, except as 
specified to remain on site. 



 Restoring all impacted areas outside of the canal to pre-work conditions. 
 Stabilizing and vegetating flattened and disturbed canal slopes above the ordinary 



water line.   
 Restoring any impacted wetlands to pre-impact elevations and conditions with 



wetland suitable materials and reseeding with wetland plants.  Note: This 
excludes wetlands disturbances associated with the stockpile areas which will be 
restored following backfill of Segment 2B – Part 2 of the NWOD Canal.   
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5 WORK TO BE PERFORMED 
 
The major activities to be performed under this work plan are preparation of construction 
documents and access agreements, contractor procurement, construction, and 
construction quality assurance.     



5.1     Preparation of Construction Documents 



 
The Segment 2B – Part 1 sediment removal construction documents are prepared in the 
same format and with the same overall content as the Segments 1 and 2A construction 
documents, and include the following:  
 



 Construction Technical Specifications 
 Construction Drawings 
 Design Study Reports  



o Sediment Characterization Study – SEE (2012) 
o Wetlands – BioWest (2011) 
o Geotechnical – EarthFax (2013d) 
o Environmental Borings – EarthFax (2012a) 
o Hydrology – EarthFax (2012d) 



 
The Segment 2B – Part 2  re-route construction documents are prepared in accordance 
with Chevron requirements and include technical specifications and  construction 
drawings. 



5.2 Access Agreements 
 
All property along Segment 2B Parts 1 and 2 is owned by Chevron.  The Working Group 
has established an access agreement with Chevron to perform the Segment 2B – Part 1 
sediment removal.  The Working Group has also established access agreements with non-
Working Group parties along haul routes associated with this sediment removal.  These 
access agreements were established during upstream work in Segments 1 and 2A of the 
canal and are still valid.   
 
Since Chevron will be contracting the Segment 2B – Part 2 re-route construction directly 
and all of this work will be taking place on Chevron property, no access agreements are 
necessary for the re-route work.    
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5.3 Contractor Procurement 
 
The City, on behalf of the Working Group, will contract for the sediment removal work 
in Segment 2B – Part 1 in the same manner as was accomplished for Segments 1 and 2A, 
following City protocols for construction contracts.  The process includes preparation of 
the Project Manual including construction documents, contract terms and conditions, bid 
advertisement, receipt and evaluation of bids, selection of a preferred contractor, 
negotiation and signature of a construction contract, and award of the contract.  The 
process from bid advertisement to issuing the notice to proceed for the contractor to 
commence with on-site work takes an estimated 120 days to complete.  For example a bid 
advertisement in April would result in a notice-to-proceed issued in August.     
 
Chevron will contract directly for the re-routing of the canal using one of their existing 
master service agreement environmental contractors.  The work is scheduled to 
commence in August 2013.   



5.4 Construction 
 
The selected contractor for the Segment 2B – Part 1 sediment removal will be required to 
prepare and submit its work plan to the Working Group for review and approval before 
the contractor is issued the notice-to-proceed with on-site work.   The first site activity 
will include mobilization of equipment, office trailers, and supplies, repair of the existing 
SPA, installation of the bypass pumps and piping, pullback of canal banks above 
waterline, and grading of the haul roads along the canal.  Once fully mobilized the 
bypassing of the canal will commence, followed by draining of the canal, construction of 
sub-segment cross-dikes, excavation of sediment, processing of the excavated material in 
the SPA, and off-site transport of the excavated material to Pacific West or another 
approved facility for recycling. 
 
After completion of sediment removal the contractor will remove any spilled sediment 
from the haul roads and SPA, remove equipment / supplies / trailers from the site, re-
vegetate disturbed banks of the canal, and restore disturbed wetland areas.  
 
The Chevron contractor for the Segment 2B – Part 2 re-route construction will begin 
work with mobilization of equipment and office trailers, construction of haul routes and 
levees, setup of a water management system, and construction of drainage improvements.  
Once these work tasks are complete, excavation of the main re-route channel will then 
commence concurrent with new box culvert construction.  Clean soils excavated from the 
re-route channel will be stockpiled for re-use as canal backfill in Segment 2B – Part 2 
following sediment removal in 2014.   
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After excavation of the re-route channel is substantially complete, the airport products 
pipeline will be lowered beneath the re-routed canal.  Upon completion of the pipeline 
lowering and approval from regulatory agencies, the original canal will then be 
permanently diverted into the re-route channel.  
 
After diversion of the canal, the contractor will then restore all areas outside of the 
project footprint to pre-project conditions and remove all equipment, supplies, and 
trailers from the site.  Any temporarily impacted wetlands will be restored with the 
exception of the soil stockpile areas which cannot be restored until the stockpiles are used 
to backfill Segment 2B – Part 2 following sediment removal in 2014.    
 
All construction work will be completed in accordance with the requirements of the EPA 
approved SAP/QAPP. 



5.5 Construction Quality Assurance 
 
The construction quality assurance program is as set forth in the SAP/QAPP (Appendix 
A).  The primary components of the SAP/QAPP for the sediment removal are briefly 
summarized below. 
 
 Visual inspection to verify that the soft dark sediment has been removed from the 



canal. 
 Discrete sampling of the Canal Bottom to correlate visual observations with the 



removal of material exceeding the 100/300 criteria.   
 Confirmation sampling of the Canal Bottom soil remaining after removal of the 



sediment to confirm that the 100/300 criteria has been met. 
 Documenting the extent of Canal Bottom Residuals which exceed the 100/300 criteria 



and are being left in place with EPA approval due to practical limitations for the 
excavation (such as undermining the physical integrity of the canal and potential 
impacts to adjacent utilities). 



 Upstream and downstream water quality monitoring for the presence of persistent 
sheens and elevated turbidity. 



 Weekly on-site progress meetings with agency representatives, summarized in written 
minutes of the meeting. 



 Pre-final and final inspection of the work. 
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 Preparation and submission of a Segment 2B – Part 1 sediment removal final 
inspection reportviii. 



 
The primary components of the SAP/QAPP for the canal re-route are briefly summarized 
below: 
 
 Visual inspection of excavated canal for presence of any unanticipated impacted 



materials in the canal bottom or sidewalls.  
 Confirmation sampling of the Canal Bottom of:  



o soil remaining after excavation of the first 50-75 foot wide zone of the re-
route canal through the mapped zone of hydrocarbon-impacted soils,  



o other sections of the canal re-route if hydrocarbons exceeding the 100/300 
performance criteria are identified by discrete soil sampling  



 Discrete as-built sampling of the Canal Bottom every 500 feet to document  absence 
of impacted material exceeding the 100/300 criteria.   



 If encountered, document the extent of canal bottom materials which exceed the 
100/300 criteria and are being left in place with EPA approval. 



 At least monthly on-site progress meetings with agency representatives, unless 
incorporated into the sediment-removal weekly meetings, summarized in written 
minutes of the meeting. 



 Pre-final and final inspection of the work. 
 Preparation and submission of a final inspection report. 
 
 



                                                 
viiiPer Section 4.3 of SAP/QAPP, the Fiinal Inspection Report is due within 30 days after completion of any work 
identified in the prefinal inspection reports.  Per the AOC, the final report is due 60 days completion of all removal 
actions under the Order.   
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6 SCHEDULE 
 
The Working Group and Chevron’s goal is to complete the Segment 2B – Part 1 sediment 
removal program by the end of December 2013 and the canal reroute by the spring of 
2014.  The following milestones are intended as a guide towards achieving this objective. 
 



Table 6-1.  Segment 2B – Part 1 Sediment Removal Milestones 
TASK MILESTONE 
Issue Request for Bids/Proposals April 2013  
Bids Due May 2013  
Select Contractor June 2013 
Issue Contract from City July 2013 
Contractor Submittals due August 2013 
Notice to Proceed with site work August 2013 
Start Bypass Pumping October 2013 
Start Sediment Removal October 2013 
Completed Sediment Removal November 2013 
Complete Demobilization December 2013 



 
 



Table 6-2.  Segment 2B – Part 2 Canal Re-Route Milestones 
TASK MILESTONE 
Chevron Issue Request for Proposal July 2013  
Notice to Proceed with Site Work August 2013 
Completed Primary Canal Re-Route November 2013 
Selected approve alternative for Oily Dump 



Wedge mitigation December 2013 
Excavate Land Bridges, remove impacted sand 



lens and construct mitigation at the head 
of the re-route, and divert canal into Re-
Route Channel By Spring 2014 
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APPENDIX A 
 



SEGMENT 2B – PART 1 SEDIMENT REMOVAL 
SEGMENT 2B – PART 2 CANAL RE-ROUTE 



CONSTRUCTION 
NORTHWEST OIL DRAIN CANAL 



SAMPLING AND ANALYSIS PLAN (SAP) AND 
QUALITY ASSURANCE PROJECT PLAN (QAPP) 



  











 



 



 
 
 



APPENDIX B 
 



SEGMENT 2B, NORTHWEST OIL DRAIN CANAL 
CANAL WETLANDS DELINEATION AND MITIGATION 
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Chevron EMC
February 2013



Re-Route Alignment
Environmental Investigation



TABLE 2-7



CHEVRON EMC AND SALT LAKE REFINERY - NWOD RE-ROUTE



Summary of Environmental Borehole Soil Sample Analytical - RCRA Metals



Moisture RCRA Metals (mg/kg-dry)



Boring No Depth (ft) (%) Arsenic Barium Cadmium Chromium1
Lead Mercury Selenium Silver



US EPA Regional Screening Levels US EPA Regional Screening Levels - Industrial Soil
Exceedances in Red 1.6 190,000 NA 5.6 800 43 5,100 5,100



RR BH-1 0-4 24.8 6.39 108 ND 10.9 ND ND ND ND



4-8 43.3 4.54 98 ND 6.1 ND ND ND ND



8-12 29.6 13.70 93 ND 21.9 8.5 ND ND ND



9-9.6 34.4 6.87 111 ND 5.9 ND ND ND ND



12-16 31.1 18.70 130 ND 25.5 12.9 ND ND ND



16-20 25.8 12.60 110 ND 31.1 11.2 ND ND ND



RR BH-2 0-4 40.8 5.96 156 ND 8.6 ND ND ND ND



4-8 32.3 8.90 145 ND 18.2 8.7 ND ND ND



8-12 30.5 10.50 132 ND 23.0 20.4 ND ND ND



12-16 30.8 15.00 129 ND 24.7 13.9 ND ND ND



RR BH-3 0-4 29.6 6.42 116 ND 5.9 ND ND ND ND



4-8 27.6 4.94 112 ND 20.2 13.4 ND ND ND



8-12 37.2 17.30 173 ND 23.4 22.3 ND ND ND



12-16 35.2 14.60 118 ND 24.9 19.9 ND ND ND



RR BH-4 0-4 28.4 12.20 157 ND 8.5 51.5 ND ND ND



4-8 28.6 6.75 119 ND 7.7 ND ND ND ND



8-12 29.6 7.39 114 ND 25.4 18.5 ND ND ND



12-16 33.8 13.70 161 ND 12.7 10.9 ND ND ND



RR BH-5 0-4 24.2 6.33 84 ND 728 ND ND ND ND



4-8 24.0 25.00 122 ND 24.0 14.1 ND ND ND



8-12 32.6 14.60 77 ND 13.2 11.7 ND ND ND



12-16 34.5 15.50 142 ND 20.3 14.4 ND ND ND



RR BH-6 0-4 22.0 11.4 86.9 1.25 12.5 53.1 ND ND ND



4-8 29.8 26.9 138 ND 23.0 19.7 ND ND ND



8-12 36.2 10.7 146 ND 24.9 15.3 ND ND ND



12-16 37.0 13.1 127 ND 19.5 14.9 ND ND ND



RR BH-7 0-4 22.5 9.9 87.3 ND 20.6 18.0 ND ND ND



4-8 29.4 22.4 159 ND 21.7 22.3 ND ND ND



8-12 33.2 10.8 117 ND 17.4 10.6 ND ND ND



12-16 28.1 12.3 85.6 ND 14.6 16.7 ND ND ND



RR BH-8 0-4 17.3 8.74 166 ND 10.5 ND ND ND ND



4-8 24.7 6.78 111 ND 22.3 14.1 ND ND ND



8-12 35.0 3.82 144 ND 21.8 15.4 ND ND ND



12-16 36.4 8.77 179 ND 23.3 19.8 ND ND ND



RR BH-9 0-4 23.0 7.40 132 ND 23.0 57.5 0.0725 ND ND



4-8 29.5 7.09 135 ND 23.2 15.1 ND ND ND



8-12 33.7 35.60 118 ND 23.5 9.3 ND ND ND



12-16 37.9 13.1 148 ND 18.3 13.5 ND ND ND



1 There is no Published RSL for Total Chromium.  Therefore, the highly conservative value for Chromium VI is compared 
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Chevron EMC
February 2013



Re-Route Alignment
Environmental Investigation



TABLE 2-7A



CHEVRON EMC AND SALT LAKE REFINERY - NWOD RE-ROUTE



Summary of Environmental Borehole Soil Sample Analytical Results - Organics



Moisture Organics (mg/kg)



Boring No Depth (ft) (%) Benzene Toluene Ethylbenzene Xylenes Naphthalene TPH-GRO TPH-DRO TRPH



US EPA or Utah DEQ Screening Level US EPA - Regional Screening Level Utah DEQ - Initial Screening Level
Exceedances in Red 5.4 45,000 27 2,700 18 150 500 1,000



RR BH-1 0-4 24.8 ND ND ND ND ND ND 31.9 ND



4-8 43.3 ND ND ND ND ND ND 39.7 ND



8-12 29.6 ND ND ND ND ND 0.409 513 ND



9-9.6 34.4 ND ND ND ND ND 0.662 820 3,790



12-16 31.1 ND ND ND ND ND ND ND ND



16-20 25.8 0.0237 ND ND ND ND ND 34.7 ND



RR BH-2 0-4 40.8 ND ND ND ND ND ND ND ND



4-8 32.3 ND ND ND ND ND ND ND ND



8-12 30.5 ND ND ND ND ND ND ND ND



12-16 30.8 ND ND ND ND ND ND ND ND



RR BH-3 0-4 29.6 ND ND ND ND ND ND ND ND



4-8 27.6 ND ND ND ND ND ND ND ND



8-12 37.2 ND ND ND ND ND ND ND ND



12-16 35.2 ND ND ND ND ND ND ND ND



RR BH-4 0-4 28.4 ND ND ND ND ND ND ND ND



4-8 28.6 ND ND ND ND ND ND ND ND



8-12 29.6 ND ND ND ND ND ND ND ND



12-16 33.8 ND ND ND ND ND ND ND ND



RR BH-5 0-4 24.2 ND ND ND ND ND ND 36.3 ND



4-8 24.0 ND ND ND ND ND ND ND ND



8-12 32.6 ND ND ND ND ND ND 42.0 ND



12-16 34.5 ND ND ND ND ND ND 30.8 ND



RR BH-6 0-4 22.0 ND ND ND ND ND ND 31.4 ND



4-8 29.8 ND ND ND ND ND ND ND ND



8-12 36.2 ND ND ND ND ND ND 42.8 ND



12-16 37.0 ND ND ND ND ND ND 55.4 ND



RR BH-7 0-4 22.5 ND ND ND ND ND ND 27.6 ND



4-8 29.4 ND ND ND ND ND ND ND ND



8-12 33.2 ND ND ND ND ND ND 36.6 ND



12-16 28.1 ND ND ND ND ND ND 39.4 ND



RR BH-8 0-4 17.3 ND ND ND ND ND ND 28.5 ND



4-8 24.7 ND ND ND ND ND ND ND ND



8-12 35.0 ND ND ND ND ND ND ND ND



12-16 36.4 ND ND ND ND ND ND 49.4 ND



RR BH-9 0-4 23.0 ND ND ND ND ND ND 78.1 ND



4-8 29.5 ND ND ND ND ND ND 34.1 ND



8-12 33.7 ND ND ND ND ND ND 31.2 ND



12-16 37.9 ND ND ND ND ND ND 54.1 ND
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Chevron EMC
February 2013



Re-Route Alignment 
Environmental Investigation



TABLE 2-8



CHEVRON EMC AND SALT LAKE REFINERY - NWOD RE-ROUTE



Summary of Groundwater Sample Analytical Results  - RCRA Metals and Organics



RCRA Metals (mg/l)



Well ID Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver



Screening National Primary Drinking Water Regulations - Maximum Contaminant Level (MCL)



Level 0.01 2 0.005 0.1 0.015 0.002 0.05 NA



RR P-1 0.0605 0.329 0.000582 0.0366 0.0452 ND 0.00213 ND



RR P-2 0.182 0.607 0.000931 0.0446 0.0602 ND 0.00277 ND



RR P-3 0.390 0.333 0.00106 0.0257 0.0303 ND 0.02290 ND



RR P-4 0.0898 0.524 0.00256 0.0272 0.0281 ND 0.06780 ND



RR P-5 0.348 0.911 0.00295 0.0646 0.106 0.000199 0.01870 ND



RR P-6 0.0374 0.693 0.00193 0.0348 0.108 ND 0.00358 ND



RR P-7 0.154 1.32 0.00109 0.0525 0.0417 ND 0.00245 ND



RR P-8 0.0641 0.268 0.00171 0.0258 0.0367 ND 0.00575 ND



RR P-9 0.0707 0.287 0.00061 0.0315 0.0309 ND ND ND



Organics (mg/l)



Well ID Benzene Toluene Ethylbenzene Xylenes Naphthalene TPH-GRO TPH-DRO TRPH



Screening US EPA Regional Screening Level (RSL) Utah DEQ Initial Screening Level (ISL)



Level 0.005 1 0.7 10 0.7 1 1 10



RR P-1 0.00119 ND ND ND ND ND ND ND



RR P-2 0.00168 ND ND ND ND ND ND 3.38



RR P-3 ND ND ND ND ND ND ND ND



RR P-4 ND ND ND ND ND ND ND ND



RR P-5 ND ND ND ND ND ND ND ND



RR P-6 ND ND ND ND ND ND ND ND



RR P-7 ND ND ND ND ND ND ND 7.05



RR P-8 ND ND ND ND ND ND ND ND



RR P-9 ND ND ND ND ND ND ND ND



Note: Screening Level Exceedances in Red
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Chevron EMC
June 2013



Re-Route Alignment
Supplemental Environmental Investigation



TABLE 2-9



CHEVRON EMC AND SALT LAKE REFINERY - NWOD RE-ROUTE



Summary of Supplemental Environmental Borehole Soil Sample Analytical - RCRA Metals



Moisture RCRA Metals (mg/kg-dry)



Boring No Depth (ft) (%) Arsenic Barium Cadmium Chromium1
Lead Mercury Selenium Silver



US EPA Regional Screening Levels US EPA Regional Screening Levels - Industrial Soil
Exceedances in Red 1.6 190,000 NA 5.6 800 43 5,100 5,100



RR SB-1 4-8 29.3 7.28 115 ND ND ND ND ND ND



8-9.5 25.7 12.80 115 ND 13.9 10.9 ND ND ND



12-16 31.2 25.30 149 ND 28.7 18.1 ND ND ND



RR SB-2 4-8 28.4 5.57 94 ND ND ND ND ND ND



8-12 28.4 7.42 113 ND 31.2 21.0 ND ND ND



12-16 35.7 27.90 146 ND 37.7 25.2 ND ND ND



RR SB-3 4-8 32.7 5.70 92 ND ND 8.8 ND ND ND



8-12 28.1 22.40 127 ND 25.2 21.2 ND ND ND



RR SB-4 4-8 26.6 5.59 97 ND ND ND ND ND ND



8-12 28.1 13.50 102 ND 20.9 13.4 ND ND ND



RR SB-5 4-8 29.8 6.63 97 ND ND ND ND ND ND



8-12 31.3 10.10 116 ND 23.8 21.5 ND ND ND



1 There is no Published RSL for Total Chromium.  Therefore, the highly conservative value for Chromium VI is compared 



No Samples were analyzed from RR SB-6 due to presence of sand lens



TABLE 2-9A



CHEVRON EMC AND SALT LAKE REFINERY - NWOD RE-ROUTE



Summary of Supplemental Environmental Borehole Soil Sample Analytical Results - Organics



Moisture Organics (mg/kg-dry)



Boring No Depth (ft) (%) Benzene Toluene Ethylbenzene Xylenes Naphthalene TPH-DRO TRPH



US EPA or NWOD Screening Level US EPA - Regional Screening Level NWOD Criteria
Exceedances in Red 5.4 45,000 27 2,700 18 100 300



RR SB-1 4-8 29.3 0.00419 0.01800 ND ND ND 57.3 ND



8-9.5 25.7 ND 0.03570 ND ND ND 5,100 3,110



12-16 31.2 ND ND ND ND ND 120 ND



RR SB-2 4-8 28.4 ND 0.01100 ND ND ND 78.7 ND



8-12 28.4 ND 0.01300 ND ND ND 46.2 ND



12-16 35.7 0.02770 ND ND ND ND 97.1 ND



RR SB-3 4-8 32.7 ND ND ND ND ND ND ND



8-12 28.1 ND ND ND ND ND ND ND



RR SB-4 4-8 26.6 ND ND ND ND ND 45.5 ND



8-12 28.1 ND ND ND ND 0.00793 1,130 549



RR SB-5 4-8 29.8 ND ND ND ND ND ND ND



8-12 31.3 ND ND ND ND ND ND ND



Detections in Bold Exceedances in RED



No Samples were analyzed from RR SB-6 due to presence of sand lens
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